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Abstract
Public participation is viewed as a best practice in planning, and yet most people who participate in it (planners included)
often feel that it is a cynical box-ticking exercise. Citizen participation rates are usually low, implying that they may feel this
way too. There are two good reasons for this feeling: On the one hand, public consultation often only occurs when it is a
mandatory exercise required by government for development approval; on the other, when public consultation occurs it is
aftermuch time and effort has been invested by professionals to develop a scheme therefore change ismade reluctantly or
not at all. These factors create a reactionary and adversarial atmosphere during consultation. These structural limitations
mean that there is no time to find alignment of interests between project developers and the public, or to develop trust
and collaborations. This article explores how codesign games as a form of public participation can be done at an early stage
of project development to contribute to finding alignment of interests and collaborations between project developers and
different public interests. The empirical case study is focussed on the possibilities for the retrofit of sustainable sanitation
systems in London. Three future sanitation systems were developed by 14 workshop participants. They demonstrate new
alignments of interests, from methods of collection and treatment, to new economies of reuse and production. It also
established reasons why the current water-based sanitation systems are obdurate, and the work involved in keeping the
status quo.
Keywords
actor-network theory; codesign games; coevolution; London; public participation; sanitation
Issue
This article is part of the issue “Towards Transformative Practice Frameworks: Planners, Professional Agency and Sustain-
able Urbanism” edited by Nezhapi-Dellé Odeleye (Anglia Ruskin University, UK) and Niamh Murtagh (University College
London, UK).
© 2019 by the author; licensee Cogitatio (Lisbon, Portugal). This article is licensed under a Creative Commons Attribu-
tion 4.0 International License (CC BY).
1. Introduction
It is universally acknowledged that public participation
is best planning practice. However, it is also univer-
sally acknowledged thatmost public participation events
are cynical exercises in public relations and persuasion
(Beebeejaun, 2016; Lowndes, Pratchett, & Stoker, 2001).
The idea of public participation in planning arose from
the rejection in the 1960s of post-war planning and archi-
tectural projects from the 1940s and 1950s, (Brownill &
Inch, 2019). The projects of the 1940s and 1950s were in-
spired by a desire to improve housing stock by increasing
access to sunlight, ventilation, open space and hygienic
sanitation and bathing facilities (Le Corbusier, 1947;
Smithson, 1967). They were future-looking and took on
the spare aesthetics of themodernists. By the 1970s, this
sparseness no longer represented a future of glowing ra-
tionality in which everyone benefited fromnew scientific
knowledge, instead it represented the inhumaneness
of scientific rationality in which cars could take prece-
dence over people, exemplified by the clash between
Jane Jacobs and Robert Moses about Greenwich Village
(Ballon & Jackson, 2007; Caro, 2015; Jacobs, 1961). Jane
Jacobs amongst other activists mobilised her neighbour-
hood to stand up and fight against the demolition of
housing tomakeway for a highway. She noted the rich so-
cial interactions that occurred, supported by the three to
five-storey mix of residential and retail uses comprising
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the urban fabric of GreenwichVillage. Her public activism
inspired planners to think about the necessity of consult-
ing the public, beforemaking sweeping changes to places
that affect their lives. It was believed that seeking public
opinion would enable more humane projects to be built.
Sherry Arnstein (1969) gives the clearest framework to
this belief, by grading different forms of public partici-
pation as rungs on a ladder. The lowest rung, manipula-
tion, being the poorest form of public participation; and
the highest, citizen control, being the best form of pub-
lic participation.
In 2019, 50 years after Arnstein’s categorisation, and
over 50 years after ideas of public participation gained
popularity, government policy embeds public consulta-
tion for large urban and infrastructural projects in many
countries and is recommended by the United Nations
(Brlík & Pelčíková, 2018; Department of Economic and
Social Affairs of the United Nations Secretariat, 2007;
Drazkiewicz, Challies, & Newig, 2015; European Council
of Spatial Planners, 2016; Flores, 2005; Ministry of
Housing Communities and Local Government, 2019;
NSW Government, 2018). Plenty of creative ideas and
innovations have been trialled (Brandt, Messeter, &
Binder, 2008; Lauwaert, 2009; Rumore, Schenk, &
Susskind, 2016; Sedlitzky & Franz, 2019), yet we remain
with a process that the public, planners and other built
environment professionals regard as a box-ticking ex-
ercise for a foregone conclusion driven by technology-
led solutions and returns on investment. This belief is
not unfounded. Most proposals are submitted to the
government for consideration after technical and finan-
cial feasibility studies have shown that profits will be
reaped from the investment. Public consultation is used
to demonstrate that projects raise little or no public
outcry or objections. This defensive approach leaves no
space for the exploration or discovery of collaboration
and alignment of interests. It has built environment pro-
fessionals guessing what an unknown public wants—
and a public who feels powerless in the face of built
environment professionals, who have a specialist skill
set, knowledge, and time to gather salient evidence and
think through convincing arguments as to why large ur-
ban infrastructural or building proposals could benefit
the public.
These limitations are built into the structure of the
development process that exist in most capitalist democ-
racies (Drazkiewicz et al., 2015; Flores, 2005). Most pro-
posers of change desire the shortest amount of time
to have plans approved in order to keep costs and un-
known future risks to a minimum. Governing authorities
have a statutory amount of time to consider and deter-
mine the acceptability and planning policy compliance
of a proposal. Consultants are time constrained by their
agreed fee and profit margin. The public have little time
to spare from already full lives to spend on planning pro-
cesses they have little understanding of—or influence
over. These processes typically force a reduction of pub-
lic participation to a box-ticking exercise.
In these times of climate crisis (Intergovernmental
Panel on Climate Change, 2018) valuable resources can
only be expended to build new places of human habita-
tion that attempt to address the wider needs of society
and ecology. It is therefore necessary to pursue efforts to
improve participatory methods to help build places that
increase the welfare of people and ecologies. Codesign
games are a participatory method that can engage all
types of people and things in dynamic dialogues (Binder,
Ehn, Michelis, Jacucci, & Linde, 2011; Halse, 2010). It can
involve people in forms of imaginative play, giving them
a different context and thus freedom to find newways to
relate to the world and new forms of living.
This article first outlines seven problems with the
use of Arnstein’s ladder to frame public participation.
It then explains how Collective Coevolution of Actant
Trajectories (CCAT) structures the development of the
participatory workshop format, content, and codesign
games. After this there is an explanation of theworkshop
and codesign games that were used to explore alterna-
tive sanitation systems in London. The results of the fi-
nal synthesis codesign game show how this format of
participation opens up imaginative thinking and dialogue
between people and things, demonstrating the benefits
codesign games can bring to a participatory process.
2. Problems of Arnstein’s Participatory Ladder
One of the most well-used models to frame public par-
ticipation is Arnstein’s ladder (Arnstein, 1969). Critiques
of the ladder continue to inspire a plethora of ideas
and research including collaborative planning, commu-
nicative planning, deliberative planning, coproduction
of planning, public engagement, and participatory dia-
logues (Slotterback& Lauria, 2019). The ladder expresses
a hierarchical gradation of eight types of interaction be-
tween the public and institutions. At the base of the
ladder is manipulation, and at the top is citizen control,
passing through therapy, informing, consultation, placa-
tion, partnership, and delegated power on the way. It is
generally viewed that the top of the ladder represents
the best type of public participation because the citi-
zenry controls the decision making process, whereas the
bottom of the ladder is the poorest participation as it
consists of manipulating public perceptions of projects.
Arnstein’s ladder, in advocating citizen control as the best
form of public participation, divides society into tech-
nocrats and elites against all other people and assumes
a lack of trust between these groups. The ladder does
not acknowledge that public participation can be pas-
sive. Nonparticipation may be because citizens trust de-
cision makers to have public interests at heart and feel
no need to have input in the decision making process.
While Arnstein’s ladder continues to be a reference point
for public participation today, it pitches the knowledge
generated by different types of people in society against
each other. This does not give rise to processes bringing
different viewpoints together to make informed choices
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about the future, nor does it offer a way to incorporate
nonhumans into the participatory frame.
The notion that citizen control is the best and most
valid form of public participation is impractical in many
life situations. The people most likely to participate are
those who are most concerned about the issue at hand,
who have time available to participate in the debate,
have trust that the process will allow their view to have
an effect and be taken into account, and have the skills
to understand the often technical documentation and
language used to communicate ideas. The members of
the public able to fulfil all four criteria are necessar-
ily few. People’s lives are already full of concerns, busy
with activities for work and personal pusuits (Schütz,
Heidingsfelder, & Schraudner, 2019). Trust may have
been eroded by other interactions with the same institu-
tion, say by making suggestions for a different proposal
which was never responded to (Schütz et al., 2019). And
it takes approximately three to six years of undergradu-
ate study, one to two years of postgraduate education,
and two years of professional work experience before
someone is a qualified built environment professional
conversant in the technical language and communication
tools (Royal Institute of British Architects, 2019; Royal
Town Planning Institute, 2019).
A second problem with citizen control at the top of
the ladder is that it presumes that the majority view has
the best interests at heart for all members of the pub-
lic. All types of people and majorities can all hold views
that if upheld, damage environments and other groups
of people (Hendrix, 2007). Regardless of socio-economic
position, the majority may want to maintain the sta-
tus quo because the effort, expense, and uncertainty of
change are too great in comparison to anticipated bene-
fit (Subašić, Reynolds, & Turner, 2008). A simple transfer-
ence of power from technocrats and elites to other cit-
izens does not mitigate this circumstance. Exacerbating
this is that sometimes change can have no tangible direct
benefit to people whose effort is required, or whose life
is disrupted by the essential change. For example, pro-
viding habitat for an endangered bat is unlikely to give
direct benefit to a local café owner, even though they
may be obliged to change how they light their premises
in the evening.
A third problem of citizen control as the best form of
public participation is it requires people to have broadly
similar levels of health and education (Burden, Fletcher,
Herd, Jones, & Moynihan, 2017). Inequity of health and
education are often a symptomof wider structures of op-
pression (Farmer, 2004). Ill health demotivates people
from thinking in a long time scale as a shorter lifespan
prioritises short-term actions (Carstensen, Isaacowitz, &
Charles, 1999). Different relative education levels can
cause people to believe in others who they feel are more
educated and knowledgeable, thereby giving away their
power and devaluing their own thought processes and
knowledges leading to coercion (Armingeon & Schädel,
2015). Conversely, inequitable education can also engen-
der a distrust of people who are more educated because
of disbelief in their knowledge, leading to aggression and
revolt (Cho & McLeod, 2007).
A fourth problem of presuming that citizen control is
the best form of participation is that it does not acknowl-
edge that all these forms of communication and partici-
pation can have validity for different circumstances. For
example, if infrastructural works have begun, it is unlikely
citizens can overturn the decision, therefore informing
people of the process and logic by which this decision
came about is possibly the best form of participation.
Citizens would then understand why and how decisions
were made, what rights they have to change things at
present, and how they could proceed if faced with simi-
lar circumstances in the future.
A fifth participation problem is that each form of
communication and participation on the ladder requires
citizens to comply with the efforts to change them.
Manipulation requires someone to conform. Therapy
involves a person to decide and work to alter their
thoughts and behaviour. Informing entails the citizen to
comprehend new information and incorporate it into
their worldview. Consultation involves people to develop
and offer their opinions. Placation necessitates citizens
to be conciliatory. Partnership obliges people to work
with technocrats and elites. Delegated power and con-
trol compels citizens to make decisions and take respon-
sibility. For the desired outcome, technocrats, elites and
citizens must follow their circumscribed roles, a happen-
stance that requires particular contexts to occur.
Sixth, if delegated power and citizen control do occur,
it is likely that power would shift to particular members
of the public to make decisions and take responsibilities,
thus replacing one type of technocrat or elite with an-
other, replicating the same power structure that citizen
participation aims to mitigate.
A seventh problem with citizen control at the top of
the participation hierarchy is it does not acknowledge
that people representing institutions, or with particular
technical skills, or in command of particular resources,
are also citizens and part of the public. By making citi-
zen control the top of the participation hierarchy it im-
plies particular types of people are apart from the pub-
lic or citizenry. This leads to the question of what and
who should be included when considering the public
and participation (Andersen, Danholt, Halskov, Hansen,
& Lauritsen, 2015).
Contemporary notions of the public from an actor-
network theory (ANT), socio-technical, or assemblage
perspective show how nonhuman actants are part of the
public. Without human and nonhuman relationships so-
cial relations are not made, knowledge cannot be cre-
ated, and the idea of the public or participation can-
not be enacted (Chilvers & Kearnes, 2016; Storni, Binder,
Linde, & Stuedahl, 2015). Arnstein’s ladder of partici-
pation concentrated on the relationship between what
she saw as different types of people in society, have-
nots pitched against elites and technocrats, therefore
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it does not consciously attempt to give voice to nonhu-
man actants which are also involved in creating publics.
Nonhumans include all things except those who identify
or are identified as human. These nonhumans form part
of the public because they enable, prevent, and circum-
scribe particular types of interactions between people.
These seven problems need addressing in order to
create forms of public participation that enable different
types of actants to come together on equal terms to de-
velop ideas of how people may want to live in the world
in the future. Five conditions can improve these seven
participation problems:
1. Interest and concern;
2. Time commitment;
3. Trust and responsiveness;
4. Knowledge and language differences;
5. Integrating plural perspectives and understand-
ings of benefits and harm for humans and
nonhumans.
All five aspects influence each other. For example, if
someone is interested or concerned about an issue, then
they will be more willing to allocate time to participat-
ing in events about it. They are also more likely to spend
time learning about the issue thereby increasing their
knowledge and vocabulary on the subject. By spending
more time and becomingmore familiar with the process,
trust and expectation of the timing of responses can be
built. As trust develops, explorations of knowledge and
language differences can occur either through deliberate
questioning or by unexpected discovery in conversation.
This may then raise new interests and concerns, which
gives rise to the integration of plural perspectives, which
increases trust and responsiveness, the likelihood of al-
locating time to the concern, and trust that other par-
ticipants will be able to represent and take into account
viewpoints when individuals are unable to attend all par-
ticipatory events. Through the process of participation
all five aspects need to occur or develop, but to begin an
active participatory process the first condition of interest
and concern is mandatory.Whilst the five conditions can-
not directly address ill health and lack of education, they
can respond by creating conditions where people who
have ill health or feel lacking in education can participate.
To generate interest and concern amongst citizens
is in opposition to most development pursuits. A con-
cerned public adds complexity to the process of bring-
ing projects to fruition by producing a multitude of con-
flicting concerns and priorities. One way to resolve this
initial quandary is to begin the participation process be-
fore submission of a project application to a governing
body. This solution is concurrent with problem seeking
or architectural programming (Duerk, 1993; Faatz, 2009;
Peña & Caudill, 1977). At this point, built environment
professionals have not invested much time or money
in the project, therefore they are open to incorporating
citizen concerns. Citizens do not feel powerless in the
face of technical drawings and language, as the project is
nascent and undeveloped. This adds a sixth aspect that
improves conditions for participation:
6. Begin public participation before any party has in-
vested in a particular outcome.
The idea of games and play in the form of a codesign
workshop supports a process of public participation that
addresses these six conditions through an intriguing and
fun process that allows different views of the future
to be explored, expressed, recorded, and included in
project proposals.
3. Codesign Games and CCAT
Codesign is a term used to cover a spectrum of processes
where collective viewpoints achieve a design outcome.
The role of the designer is either subsumed as an or-
chestrator of the process, or dispersed within the collec-
tive viewpoint (Binder, Brandt, Ehn, &Halse, 2015; Storni,
2015). This differs to the most conventional idea of a de-
signer, where they are the arbiter deciding on the spatial
and material qualities of things in the world. The ratio-
nale for making decisions can stem from the personal—
yellow is my favourite colour—to the conceptual—when
people see this, I want them to experience the warm
glow of a tropical sunrise—to the practical—yellow is
a colour that is best seen by the human eye in the
dark. In each of these instances, the designer imagines
the person or people that will interact with their de-
sign. Codesign aims to share the task of imagining users
and outcomes.
There are different ways to share these imagin-
ings. Product and human-computer-interaction design-
ers have a process of user centred design, where end
users are integrated into all stages of the design pro-
cess from the brief formulation, to testing various iter-
ations of the product, giving feedback to be responded
to (Gulliksen et al., 2003). In this process a designer has
already decided on the type of thing which they believe
they will solve a problem. This process works well for
problems that are already tightly bounded (“How do we
make a better hairdryer?”). However, it does notwork for
problems with little or no boundary (“How do we create
a sustainable sanitation future?”).
Problems that are less circumscribed require a wider
set of constituent interactions amongst both humans
and nonhumans to both determine problem boundaries
and imagine solutions. Codesign games are one process
being developed to enable constituents to coalesce, col-
laborate and create ideas for their future forms of living
(Binder et al., 2011; Halse, 2010).
The codesign games developed for the case study
used a CCAT framework. This framework takes elements
from ANT and socio-technical coevolution. I have previ-
ously referred to this framework as coevolutionary ANT
(Teh, 2015a), or ANT coevolution (Teh, 2015b).
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CCAT highlights and advances aspects of ANT
and socio-technical coevolution. Humans and nonhu-
mans that create the matter of concern are actants.
Coevolution refers to the altering of actants relative to
one another, whereby the causation of change is mutual
rather than one on another. Collective trajectories en-
ables the projection and hypothesis of likely coevolution
amongst a given group of actants. Collectives occurwhen
many actants are defined by or are willing to be defined
by the same relations. Trajectories are the progression
of actant transformations that comes from existing rela-
tionships, which limit the type of new relations that can
form between actants.
The CCAT framework guided the development of the
codesign games and workshop structure. The workshop
gathered human participants who were able to articu-
late relationships between a rangeof humans andnonhu-
mans. That is, people with different interests in the mat-
ter of concern. Enrolment included professionals, techni-
cians, academics, and engaged citizens of different ages
and backgrounds. Workshop events enabled people to
understand existing human and nonhuman relationships,
including visits to places currently affected by the mat-
ter of concern, presentation opportunities describing the
latter, and an exhibition of the matter of concern. The
games played facilitated ways for people to imagine and
communicate new human and nonhuman relationships.
The order of workshop events was as important as
the events in the workshop. Empirical case studies from
socio-technical coevolution reveal that new relations be-
tween actants arise from pre-existing relations that al-
ter incrementally over long periods of time, often in re-
sponse to solving problems that arise from current re-
lations. This means that the events of the workshop
needed to progress from understanding existing rela-
tions between actants that define the matter of concern
before collectively creating new types of network rela-
tions between actants. This resulted in the visits, presen-
tations, and exhibitions about the existing situation oc-
curring before games were played.
CCAT also affected the order of the games, which be-
gins with individual thinking before moving to collective
imaginings. By starting with individual thinking, partic-
ipants contribute their concerns to the forum without
needing to find consensus. It gave people a chance to
ask questions to understand other positions and gave
time for trust to develop between participants. By offer-
ing each participant a platform to express their concerns,
the process began with a sense of respect for all actants
involved and brought participants to a common platform
of understanding that enabled engagement with the dif-
ficult conversations needed in order to find consensus in
the later games.
Games in this case refers to structured imaginative
play, similar to the games children aged about 1 to 6
freely make up (Fein, 1981; Sutton-Smith, 2001). The
games have their own internal logic. All the parts make
sense within the game, even if they do not fit in with the
current world. They are rehearsals of future scenarios of
being an adult. Examples are playing families, schools,
hospitals, and battles. Observed and lived experiences
as well as imagination are the basis of these scenar-
ios. These types of games allow the players to deepen
their understanding of existing and possible future sce-
narios by playing them out. It is both a learning and cre-
ative process.
4. Codesign Game Workshop for Alternative Sanitation
Systems in London
The two-day workshop was titled “New Loos for
London?’’ It brought together fourteen participants
with one facilitator to the University College London
Bloomsbury campus to play codesign games that ex-
plored sanitation futures for London.
The fourteen participants represented various con-
cerns about sanitation: three developers of alternative
sanitation systems that were on the market; one dis-
tributor of alternative sanitation systems in London;
one owner of a company that produces alternative san-
itation systems; three interested citizens; an environ-
mental policy consultant; a solid waste policy maker;
a wastewater and sludge industry based researcher; a
socio-environmental engineering academic; a history of
design academic; and a sustainable urban design aca-
demic. Workshop participants were not asked about
their level of education, gender, or ethnicity. The observ-
able characteristics were that most people appeared to
have at least university-level education, though one or
twoparticipantsmaynot. Four participantswerewomen,
nine participants were men, and the facilitator was a
woman. English was not the first language of one partic-
ipant, and one participant was non-Caucasian. The mix
of participants is an outcome of their various concerns
about sanitation and their ability to volunteer their time
rather than a representativemix of ethnicities, education
levels, and genders in society.
The workshop organiser identified and personally in-
vited participants professionally involved with aspects
of sanitation and waste, with additional invitations ex-
tended when invitees made suggestions. Citizens were
invited through an online forum Project Dirt (now
Semble) that allows members to invite others to sustain-
ability events they are organising. Membership is free
and wide varieties of people are members. Attendees
who lived out of London were reimbursed for one night
of accommodation and rail fares. The timing of the work-
shop coincided with a business trip for an overseas par-
ticipant to attend.
All participants were requested to commit to the
whole two-day workshop, however three people had to
leave early. One person participated for the first day; an-
other left after the first game and another after the first
hour of the third game on the second day.
The first day of the workshop was for humans and
nonhumans to begin knowing other’s existing network
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relations, concerns, and to develop trust amongst partic-
ipants. The second day was for humans to explore new
types of network relations between nonhuman and hu-
man actants.
Day one of the workshop began at 9:00 AM with an
introductory exercise to create a photo wall displaying
photographs brought by each participant of their home
toilet by way of introducing themselves (Figure 1). This
established the ubiquity of the flush toilet connected to
a sewer system amongst participants. Only one partici-
pant had an alternative form of sanitation—a vacuum
flush compost toilet. Tea, coffee and breakfast pastries
were available during the introductions. A photo printer
was also available, so all participants had the ability to
have digital photos printed.
Following the introduction, all participants boarded a
minibus to go to the North London Ecopark, a solid waste
processing centre based in Tottenham. The Ecopark
treats solid organic waste for compost, sorts and pack-
ages recyclables, sends some waste to landfill, and in-
cinerates remaining waste for electricity and heat. It is
a collaborative project by seven boroughs in London,
which handles about 583,000 tonnes of waste per year
(North London Waste Authority, 2018). Following the
tour, lunch was provided, and the group continued to
Deephams Wastewater Treatment Works, which was
conveniently located next door. Thames Water runs
Deephams which treats 209,000m3 of wastewater on
an average day, which is approximately 885,000 peo-
ple’s daily wastewater (Robbins, 2015;Water Technology,
ca. 2015). All participants were impressed by both the
solid waste and waste water treatment plants for their
size, sophistication, organisation, and the care they took
to protect the environment from pollutants.
After viewing the large plants handling waste, the
tour continued to visit a typical residential area of
London whose solid and liquid waste is treated at the
Ecopark and Deephams. On return to the UCL campus, a
small exhibitionwas heldwith physical examples of three
types of alternative sanitation systems that were devel-
oped or sold by participants (Figure 2). Systems included
a packaging system, a tiger worm treatment system, and
a desiccating compost system. The four developers and
distributors of alternative sanitation systems also gave
presentations, and answered questions about their sys-
tems, which concluded the first day of the workshop at
about 7:30 PM. Drinks and snacks were available during
the exhibition and presentations.
The second day began with creating another photo
wall and review about what people found most interest-
ing from the previous day’s site visits. Participants then
played three codesign games, developed specifically for
the workshop (Table 1). The first game begins with indi-
vidual thinking, the second concentrates on system inter-
action and the third collaborative decision making. After
the first two games, participants had a one and a half
hour lunch break at a nearby restaurant. The last game
took three hours. A short film screening of the results
from the last game, followed by discussion and feedback
concluded the workshop. A few days after the workshop,
participants were emailed a thank you note and feed-
back questions.
Figure 1. Participants playing Macromoves. Introductory photo wall in the background. Photograph by Danielle Willkens.
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Figure 2. Alternative sanitation exhibition. Photograph by Danielle Willkens.
Table 1. Synopsis of games in sequence of play.
Name of Game Aim Types of actions Outcome
Macromoves Discovering what individuals and Individual thinking, followed by Story based scenarios
the group think would prevent or large group analysis, then small
promote change group play
I-Count Exploring influences in relations Individual decisions, within Alternative sanitation
between actants in a system large group play systems
Landed Create a system, with its Small group play Video describing a scenario and
own context the alternative sanitation
system it supports
The first game, Macromoves, began with individual
points of view about what types of concerns would help
or hinder the implementation of an alternative sanita-
tion system in London. Each concern was written on one
index card, after each participant had written as many
ideas as they had, the group then came together to read
aloud their ideas and collate them thematically. The the-
matic analysis allowed people to see what ideas had the
most strength by the number of people who had similar
ideas. The index cards were then turned over and shuf-
fled. Each person took six cards and formed groups of 3
to 4 people to re-examine the cards that they had col-
lectively gathered. Based on these cards, each group cre-
ated contexts for future sanitation systems. The shuffling
and reallocation of the cards is to imitate life, where the
future is made of some ideas which can be anticipated
today, but which ideas emerge as influential can also
be unexpected. These groups developed four scenarios:
“Brown Economy,” “Wonderloo,” “Yes to Dry,” and “Cost.”
These scenarios of the larger context in which alternative
sanitationmay or may not occur formed part of the back-
ground for the final game Landed.
The second game, I-Count, was played as one large
group of 12 people. Each person received a random card
representing a part of a sanitation system. For example,
the toilet, the receiving environment, the treatment sys-
tem, the conveyance for waste, the person using the toi-
let, pollution, cost, and so on. A dice was then rolled
until a participant rolled a 1. When they did so, they
then made a decision about how their role in the sys-
tem would play out. How it could play out was depen-
dent on all preceding decisions from other players. In
other words, the first person to roll 1 was able to ex-
ert the most influence, because all subsequent decisions
had to accommodate all preceding decisions. Each partic-
ipant provided a written and drawn description of their
decision and placed it in the consecutive order of de-
cisions made. Some participants spontaneously let the
group know what part of the system they represented
and asked for advice from the group before making their
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decision. Other participants stated their decision with-
out input from the group. These contrasting ways of play-
ing reflected people’s personal preferences and styles
of interaction. Each had its own advantages in the way
it opened up discussions about relations between ac-
tants. Participants were respectful that each person had
their turn to make a decision for their part of the system.
This was because each participant wanted the chance to
make their own decision without pressure from others,
most participants did not have any preceding social ties
with other participants, and everyonewanted to find out
the consequences of the decisions made to the sanita-
tion system it created.
To show how different parts of the system inhibited
or gave opportunities for particular types of relationships
the game was played twice. The two systems were dif-
ferent but made sense within themselves. The contrast
gave evidence and experience of how actants related to
each other to the participants. Participants could have
played the game more than twice to increase depth of
system knowledge, but there was insufficient time to do
so within this workshop.
On completion of the two systems, participants anal-
ysed the parts that they liked, and those that they did
not. Those that they liked were noted on green sticky
notes; and those that were disliked on red sticky notes.
Areas that were most liked and disliked were noted as
things to include or avoid for the third game Landed.
Relationships for participants to include were: reduc-
tion of pollution; efficient resource recovery; and self-
sustainability. Relationships to avoid were: high energy
costs; noisy function; easy vandalism; high initial imple-
mentation cost; and manual carting of waste.
Landed was the final synthesis game. Participants
were given three hours in which to create a short
4-minute video about future sanitation systems in
London. Participants worked in self-selected groups of 3
to 4 people. They were given various materials to make
the video, such as cardboard, paper, sticky tape, glue,
blu-tak, photographs, modelling clay, and Lego figures as
characters in the scenario. Participants were also free to
add whatever objects and materials they thought neces-
sary to create their scenario. Each future sanitation sys-
tem was in response to the site visits completed on day
one, a scenario fromMacromoves selected by a dice roll,
and the I-Count elements to include and avoid.
5. Codesigned Alternative Sanitation Possibilities
in London
Landed resulted in three scenarios: “Silvia Does a Poo,”
“McWorm,” and “Status Quo.” “Silvia Does a Poo” had
the scenario “Yes to Dry.” The people creating the
video were one developer and one owner of a com-
pany that produces alternative sanitation systems, one
socio-environmental engineering academic, and a his-
tory of design academic. The video describes what hap-
pens when Silvia does a poo, and when she does a pee
in a public toilet (Figure 3). When Silvia does a poo, it
is conveyed via a retrofitted vacuum flush system in the
existing sewers of London. These pipes lead to a local
biodigestor that also treats local food waste. The biogas
from this process generates electricity to run the vacuum
system, heat for a communal heating network, with any
additional energy used for street lighting. The compost
from the system is distributed to farmers as a fertilizer.
Figure 3. “Silvia Does a Poo” scenario. Photograph by Danielle Willkens.
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When Silvia does a pee at the local pub, it is collected as a
fertilizer for farmers. During the weekend, local farmers
from Essex sell produce at the neighbourhood farmers’
market to Silvia and her neighbours. Before the farmers
leave, they collect the urine and compost to fertilize the
crops they will sell in the market. Neighbourhood gar-
dens benefit from any extra compost produced. In the
contemporary city of London, “Silvia Does a Poo” imag-
ines how the nutrient cycle is closed.
“McWorm” also had the “Yes to Dry” scenario. The
participants creating this video were two interested citi-
zens, an environmental policy consultant, and a wastew-
ater and sludge industry based researcher. “McWorm” is
a tale where a neighbourhood band together to increase
their resilience to sewer problems and food by collabo-
rating with a developer to retrofit a vacuum toilet sys-
tem in the neighbourhood (Figure 4). The funds for this
collaboration come from selling the rights to a McWorm
burgerwhich ismade fromwormprotein from the sanita-
tion system. New vacuum toilets are retrofit in the neigh-
bourhood, the vacuum system runs inside the existing
sewer system, which connect to an anaerobic digester,
then to a composting area that feeds worms and creates
clean compost. Neighbourhood gardeners receive com-
post, and worms are turned into burgers. People can eat
their own produce and the worm burgers to metabolise
into more worm food. “McWorm” also closes the nu-
trient cycle but is more futuristic than “Silvia Does a
Poo” because it imagines the use of a protein source not
widely used in contemporary London.
“Status Quo” had the scenario “Cost.” The makers
of the video were an interested citizen, a solid waste
policy maker, and a sustainable urban design academic.
This group also had the contributions of a distributor
of alternative sanitation systems at start of the game,
but this participant left before the filming of the final
video. “Status Quo” described a public meeting held
about the possibility of implementing a new sanitation
system which involved storing waste in containers in the
basement of buildings, which were then collected by
electric vehicle, and transported to an anaerobic digestor
for treatment and resource harvesting including electric-
ity to power the collection vehicle (Figure 5). The anaer-
obic digestor was located in a local playground. Two peo-
ple then report their impressions about the discussion.
One enthusiastic community member talks to their part-
ner over the kitchen sink. The partner raises many ob-
jections including traffic congestion, contamination from
transporting waste through the streets, malodour, gas
explosions, no necessity to make this change because
water is cheap, and the lack of improvement to the cur-
rent system that already generates electricity and fertil-
izer. Theywere also unsupportive because it wouldmean
changing the recently renovated bathroom. The other re-
porter was an observer from the local water and sewage
provider to their boss, who stated that their business
was safe because the community had raised too many
objections about the implementation of a new sanita-
tion system.
The three videos demonstrate diverse ways in which
collectives of actants coevolve relations in trajectories
from relationships that exist today. The two groups who
envisaged the implementation of a resource harvesting
sanitation system by retrofitting the existing sewer sys-
tem with vacuum flush pipes both had the scenario “Yes
to Dry.” However, the resources harvested, the organi-
Figure 4. “McWorm” scenario. Photograph by Danielle Willkens.
Urban Planning, 2019, Volume 4, Issue 4, Pages 126–138 134
Figure 5. “Status Quo” scenario. Photograph by Danielle Willkens.
sation of the harvesting, and the financing of the imple-
mentation and operation were not alike. “McWorm” de-
velops on existing cultures of fast food consumption and
their transformation of food supply chains. Research for
alternative protein sources have been sought for many
years in the face of population growth, land and animal
rights pressures.Worms formpart of traditional diets the
world over so it is conceivable as a future protein source
(Martin, 2014). It also envisages benefits for local gar-
dens through the distribution of compost that is another
product from the sanitation system. “Silvia Does a Poo”
contrasts this with fertilizer resources distributed to lo-
cal farmers and gardeners, district heating, and electric-
ity to power the vacuum system and street lighting. It
builds on an existing culture of local farmers markets in
London, supplying them with a source of fertilizer that
is novel today, but commonly used in the past. “Status
Quo” received “Cost” as the scenario within which to de-
velop their sanitation system video. For this group, pub-
lic safety, personal change, and the need to maintain
the profitability of the privatised wastewater provider in
London prohibited an alternative sanitation system.
Each imagined future plays with the collective entan-
glements between human and nonhuman actants. Their
trajectories reside in today’s relations but coevolve for
a tomorrow where new collaborations abound. These
coevolved relationships between humans and nonhu-
mans were not described in a reductive or singular way.
Instead, they articulated the multiple benefits and detri-
ments that each sanitation systems’ alliances created, al-
lowing people to make decisions about the types of com-
promises they were willing to make for the correspond-
ing advantages.
6. Improving the Process of Participation with the
Codesign Game Workshop
The formulation of the “New Loos for London?’’ codesign
game workshop addressed the six conditions identified
to improve participation. Most importantly, the public
participation workshop was held well in advance of any
party investing in a particular outcome. The topic was of
interest and concern to the organisers of the workshop,
the wider human population in London and globally, and
water dependent ecological systems. The organisers had
no stake in a solution. The facilitator did not help play the
codesign games or encourage specific discussion points,
confirming the organisers’ lack of advocacy for a specific
outcome from the workshop. The only intention was to
allow participants to generate possibilities that would
identify ways in which humans and nonhumans could
coevolve for alternative sanitation systems to occur in
London’s future.
The two-day time commitment for this workshop
was both an advantage and an impediment for participa-
tion. The restriction created a group of participants who
were engaged in theworkshop process because they had
committed and sometimes justified to their employers
the two days from their working week for the workshop.
Three of the fourteen workshop attendees did need to
leave early, but all stayed longer than planned, show-
ing how the workshop process engenders more interest
and concern resulting in people committing more time
to the process.
Participating in the workshop did not require special-
ist skills or knowledge. The things used to communicate
ideas were familiar. The workshop introduced new con-
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cepts and experiences to each participant, so everyone
felt that they were learning as well as contributing ideas.
The most significant advantage to the two-day work-
shop was enabling points three and four: trust and re-
sponsiveness; and knowledge and language differences.
Despite all participants being engaged, there were many
instances where people spent time clarifying vocabulary,
ideas, viewpoints, and ways of knowing in order to as-
similate and critique new knowledges or alter existing
ones. There were no circumscribed roles of technocrats
and elites versus citizens because people firstly met as
people with a common concern, and then as people
with different types of knowledge which had bearing on
the concern.
The relationships between nonhuman and human
actants were central throughout this process. The ice-
breaker included pictures of homes and toilets, demon-
strating similarities or differences in daily life, norms,
and expectations formed by relationships with particu-
lar nonhumans. The tour viewed and discussed the func-
tions, spaces, organisation, technologies and limitations
of solid and liquid waste treatment works. The exhibi-
tion showed new nonhumans which are not a part of
current systems but may have roles to play in future
systems. Nonhumans sometimes demonstrated their re-
quirements by being present, but frequently a human
explained their less apparent qualities. For instance, the
type of environment microbes treating liquid waste re-
quire to clean water of pathogenic contents; and in the
second game, I-Count where people role played the non-
human parts of the sanitation system. The final game,
Landed, demonstrated possible future relations between
humans and nonhumans derived from these shifting per-
spectives of actants and demonstrated an integration of
plural perspectives.
7. Conclusion
The practicalities of undertaking public participation
events which sincerely include and balance concerns
from citizens and built environment professionals chal-
lenges the widely held belief in public participation as
best practice. The often-used Arnstein’s ladder of partic-
ipation sets a frame of public participation of elites and
technocrats against other citizens; and excludes nonhu-
mans that form part of the concerned public. From this
critique, six aspects emerged that would enable a pub-
lic participation process which is more inclusive of and
responsive to the differing needs of publics: The process
should start before a group of people have invested so
much in its development that they are unwilling to alter
their project; participants need to have an interest and
concern about the project; they need to have time to par-
ticipate; the process needs to develop trust and respon-
siveness to differing viewpoints; allow for knowledge and
language differences to be explored; and be able to inte-
grate plural perspectives and understandings of benefits
and harm for humans and nonhumans. The six aspects
are interrelated, reinforcing or undermining each other,
should an aspect occur or not.
The two-day workshop developed using a CCAT
framework created and conducted a public participation
event demonstrating a process integrating the six con-
ditions. The workshop occurred before any participants
had a stake in a particular outcome. It brought together
people who were interested and concerned about the
sanitation system and built on this through the work-
shop. All participants gave as much time as they were
able. Knowledge and language differences were given
time to resolve into common understandings through
the full day of visiting examples, and within the codesign
games on the second day. Plural perspectives of benefits
and harm for humans and nonhumans were expressed
throughout the playing of all three codesign games be-
cause of their structure but weremost clearly articulated
in the last game Landed.
The final synthetic game Landed showed that pub-
lic participation need not be a hierarchical, adversarial,
box-ticking exercise, dividing technocrats and elites from
all other citizens. The codesign process revealed the re-
lationships between actants, and gave multiple perspec-
tives validity, contingency, and fluidity. This understand-
ing allowed the exploration of new relationships for mu-
tually beneficial scenarios and compromises. Arnstein’s
ladder was redundant because participants did not di-
vide themselves into technocrats, elites and have-nots.
Instead, they were people with a common concern, with
unique viewpoints and knowledge to contribute to the
discussion. These are valuable experiences and knowl-
edge for participants to carry forward. In this case, the
outcomes demonstrated two possibilities for future sus-
tainable sanitation systems in London, and a prospect
of stymying alternative systems. These imaginings con-
tribute to transforming London’s unsustainable reliance
on the flushing toilet to a sustainable system. Future re-
search could test the ability and limits of codesign games
to continue engaging and encouraging publics to deliber-
ate and act for collective benefits.
Acknowledgments
Thanks go to Dr Danielle Willkens as the research assis-
tant and workshop facilitator, Professor Barbara Penner
for her support as research coinvestigator, Dr Joachim
Halse, Prof Thomas Binder and members of the Centre
for Codesign Resarch, Royal Danish Academy of Fine Arts,
for feedback during the development of the codesign
games. Thanks are also due to the University College
London “Grand Challenges, Sustainable Cities” for work-
shop funding, and the anonymous reviewers for their en-
couragement and feedback on the article.
Conflict of Interests
The author declares no conflict of interests.
Urban Planning, 2019, Volume 4, Issue 4, Pages 126–138 136
References
Andersen, L. B., Danholt, P., Halskov, K., Hansen, N. B.,
& Lauritsen, P. (2015). Participation as a matter of
concern in participatory design. CoDesign, 11(3/4),
250–261.
Armingeon, K., & Schädel, L. (2015). Social inequality in
political participation: The dark sides of individualisa-
tion.West European Politics, 38(1), 1–27.
Arnstein, S. R. (1969). A ladder of citizen participation.
Journal of the American Institute of Planners, 35(4),
216–224.
Ballon, H., & Jackson, K. T. (Eds.). (2007). Robert Moses
and themodern city: The transformation of New York.
New York, NY: W.W. Norton and Company.
Beebeejaun, Y. (Ed.). (2016). The participatory city.
Berlin: Jovis.
Binder, T., Brandt, E., Ehn, P., & Halse, J. (2015). Demo-
cratic design experiments: Between parliament and
laboratory. CoDesign, 11(3/4), 152–165.
Binder, T., Ehn, P., Michelis, G. D., Jacucci, G., & Linde, G.
(2011). Design things. Cambridge, MA: MIT Press.
Brandt, E., Messeter, J., & Binder, T. (2008). For-
matting design dialogues: Games and participation.
CoDesign, 4(1), 51–64.
Brlík, M., & Pelčíková, P. (2018). Participation handbook:
Executive summary. Prague: Prague Institute of Plan-
ning and Development.
Brownill, S., & Inch, A. (2019). Framing people and plan-
ning: 50 years of debate. Built Environment, 45(1),
7–25.
Burden, B. C., Fletcher, J. M., Herd, P., Jones, B. M.,
& Moynihan, D. P. (2017). How different forms of
health matter to political participation. The Journal
of Politics, 79(1), 166–178.
Caro, R. (2015). The power broker: Robert Moses and the
fall of New York. London: The Bodley Head.
Carstensen, L. L., Isaacowitz, D.M., & Charles, S. T. (1999).
Taking time seriously: A theory of socioemotional se-
lectivity. American Psychologist, 54(3), 165–181.
Chilvers, J., & Kearnes, M. (2016). Remaking partici-
pation: Science, environment and emergent publics.
New York, NY: Routledge.
Cho, J., & McLeod, D. M. (2007). Structural antecedents
to knowledge and participation: Extending the knowl-
edge gap concept to participation. Journal of Commu-
nication, 57(2), 205–228.
Department of Economic and Social Affairs of the United
Nations Secretariat. (2007). Participatory dialogue:
Towards a stable, safe and just society for all (Report
No. ST/ESA/310). New York, NY: United Nations.
Drazkiewicz, A., Challies, E., & Newig, J. (2015). Public
participation and local environmental planning: Test-
ing factors influencing decision quality and imple-
mentation in four case studies from Germany. Land
Use Policy, 46, 211–222.
Duerk, D. (1993). Architectural programming: Informa-
tion management for design. New York, NY: John Wi-
ley and Sons.
European Council of Spatial Planners. (2016). European
charter on participatory democracy in spatial plan-
ning processes. Brussels: European Council of Spatial
Planners.
Faatz, S. (2009). Architectural programming: Providing
essential knowledge of project participant needs in
the pre-design phase. Organization, Technology and
Management in Construction, 1(2), 80–85.
Farmer, P. (2004). Pathologies of power: Health, human
rights, and the new war on the poor. Berkeley, CA:
University of California Press.
Fein, G. G. (1981). Pretend play in childhood: An integra-
tive review. Child Development, 52(4), 1095–1118.
Flores, A. (2005). Local democracy in modern Mexico: A
study in participatory methods. Bury St. Edmonds:
Arena Books.
Gulliksen, J., Göransson, B., Boivie, I., Blomkvist, S., Pers-
son, J., & Cajander, Å. (2003). Key principles for user-
centred systems design. Behaviour & Information
Technology, 22(6), 397–409.
Halse, J. (2010).Rehearsing the future. Copenhagen: Dan-
ish Design School Press.
Hendrix, B. A. (2007). Moral error, power and insult. Po-
litical Theory, 35(5), 550–573.
Intergovernmental Panel on Climate Change. (2018).
Global Warming of 1.5°C: Summary for policymakers.
(Special Report). Geneva: Intergovernmental Panel
on Climate Change. Retrieved from https://www.
ipcc.ch/sr15
Jacobs, J. (1961). The death and life of great American
cities. New York, NY: Vintage Books.
Lauwaert,M. (2009). Playing the city: Public participation
in a contested suburban area. Journal of Urban Tech-
nology, 16(2), 143–168.
Le Corbusier. (1947). The city of to-morrow and its
planning. London: Architectural Press. vLowndes, V.,
Pratchett, L., & Stoker, G. (2001). Trends in public par-
ticipation: Part 2—Citizens’ perspectives. Public Ad-
ministration, 79(2), 445–455.
Martin, D. (2014). Edible: An adventure into the world
of eating insects and the last great hope to save the
planet. New York, NY: New Harvest Houghton Mifflin
Harcourt.
Ministry of Housing Communities and Local Govern-
ment (2019). National planning policy framework.
London: Ministry of Housing Communities and Local
Government.
North London Waste Authority. (2018). Annual report
2017–2018. London: North London Waste Authority.
NSW Government. (2018). Community participation
plan: The department of planning and environment
exhibition draft October 2018. Sydney: Department
of Planning and Environment. Retrieved fromhttps://
www.planning.nsw.gov.au/-/media/Files/DPE/Plans-
and-policies/community-participation-plan-draft-
2018-10.PDF
Peña, W., & Caudill, W. W. (1977). Problem seeking: An
Urban Planning, 2019, Volume 4, Issue 4, Pages 126–138 137
architectural programming primer. Boston, MA: Cah-
ners Books International.
Robbins, A. (2015). Deephams sewerage treatment
works. Manchester: WaterProjectsOnline. Retrieved
from https://waterprojectsonline.com/wp-content/
uploads/case_studies/2015/Deephams-STW-
2015.pdf
Royal Institute of British Architects. (2019). Pathways
to qualify as an architect. Royal Institute of British
Architects. Retrieved from https://www.architecture.
com/education-cpd-and-careers/how-to-become-
an-architect
Royal Town Planning Institute. (2019). Assessment of
professional competence. Royal Town Planning In-
stitute. Retrieved from https://www.rtpi.org.uk/
membership/assessment-of-professional-
competence
Rumore, D., Schenk, T., & Susskind, L. (2016). Role-play
simulations for climate change adaptation educa-
tion and engagement. Nature Climate Change, 6(8),
745–750.
Schütz, F., Heidingsfelder, M. L., & Schraudner, M. (2019).
Co-shaping the future in quadruple helix innova-
tion systems: Uncovering public preferences toward
participatory research and innovation. She Ji: The
Journal of Design, Economics, and Innovation, 5(2),
128–146.
Sedlitzky, R., & Franz, Y. (2019). “What if we all chip in?”
Civic crowdfunding as alternative financing for ur-
ban development projects. Built Environment, 45(1),
26–44.
Slotterback, C. S., & Lauria, M. (2019). Building a founda-
tion for public engagement in planning. Journal of the
American Planning Association, 85(3), 183–187.
Smithson, A. (1967). Urban structuring: Studies of Alison
& Peter Smithson. London: Studio Vista.
Storni, C. (2015). Notes on ANT for designers: Ontologi-
cal, methodological and epistemological turn in col-
laborative design. CoDesign, 11(3/4), 166–178.
Storni, C., Binder, T., Linde, P., & Stuedahl, D. (2015).
Designing things together: Intersections of co-design
and actor-network theory. CoDesign, 11(3/4),
149–151.
Subašić, E., Reynolds, K. J., & Turner, J. C. (2008). The
political solidarity model of social change: Dynam-
ics of self-categorization in intergroup power re-
lations. Personality and Social Psychology Review,
12(4), 330–352.
Sutton-Smith, B. (2001). The ambiguity of play. Cam-
bridge, MA: Harvard University Press.
Teh, T.-H. (2015a). Coevolving water sustainability in Lon-
don. ACME: An International Journal for Critical Ge-
ographies, 14(3), 721–734.
Teh, T.-H. (2015b). Bypassing the flush, creating new re-
sources: Analysing alternative sanitation futures in
London. Local Environment, 20(3), 335–349.
Water Technology. (ca. 2015). Deephams sewage
treatment works, Edmonton. Water Technology.
Retrieved from https://www.water-technology.net/
projects/deephams-sewage-treatment-works-
edmonton
About the Author
Tse-Hui Teh (PhD) is a Lecturer of Urban Design and Planning at the Bartlett School of Planning,
University College London. She uses a collective coevolution of actant trajectories (CCAT) framework
to understand how water and sanitation infrastructures can become sustainable. She also uses CCAT
to create codesign games that enable public participation to change urban infrastructure. Her current
projects look at urban rice and cress farming in Antananarivo, water reuse in Sydney, and vacuum flush
toilets in London.
Urban Planning, 2019, Volume 4, Issue 4, Pages 126–138 138
